Fluorescence properties of acrylodan-labeled tropomyosin and tropomyosin-actin: evidence for myosin subfragment 1 induced changes in geometry between tropomyosin and actin.
The Cys groups of rabbit skeletal tropomyosin (Tm) and rabbit skeletal alpha alpha Tm were specifically labeled with acrylodan (AC). The probe on Tm is quite immobile yet exposed to solvent as indicated by its limiting polarization (P0 = 0.38) and fluorescence emission spectrum (lambda max = 520 nm) and its accessibility to solute quenching. Changes in the shape of the excitation spectrum with temperature correlated with the helix thermal pretransition and main transition without much spectral change of the emission spectrum. The probe environment of ACTm did not significantly change on binding to F-actin, but fluorescence energy transfer between tryptophan in actin and AC on Tm was indicated by a 15-20% increase in AC fluorescence and a few percent decrease in tryptophan fluorescence. This energy transfer increased when myosin subfragment 1 (S1) was bound to the ACTm-actin filament, in quantitative agreement with the postulated shift in state of Tm associated with the cooperative binding of S1 to actin (Hill et al., 1980). The increase in energy transfer shows that there is a change in the spatial relationship between Tm and actin associated with the S1-induced change in state of Tm.